A new cumacean species from the shallow waters of South of Chennai, India, is described. Austrocuma kornfieldi, new species, is the second Austrocuma known to science. This genus is characterized, among other features, by the presence of a reduced number of pleopods. Even though extensively used, pleopod number does not seem to be a good character for family-level diagnoses within the Cumacea, because the number of pleopods has undergone reductions in several of the lineages. The position of the genus Coricuma within the Cumacea has been debated, and the present description of A. kornfieldi, together with an analysis of pleopod number in cumaceans, reinforces the placement of Coricuma within the Family Bodotriidae.
The monotypic genus Austrocuma was erected by Day (1978) upon her description of Austrocuma platyceps. This is a shallow-water (0-1 m) species endemic to the coast of South Africa on the Cape Peninsula, from Muizenberg to Hout Bay. The uniqueness of the species relies mainly on the presence of three pairs of pleopods, an odd feature within the subfamily Bodotriinae, in which five pairs of pleopods is the general rule. Additional characteristics that differentiate the species from other members of the subfamily Bodotriinae are the dorsoventrally flattened cephalothorax and body proportions, specifically, the carapace of the female is subequal in length to the peraeon and the cephalothorax is nearly one and a half times the length of the pleon (Day, 1978) .
A second species of the genus Austrocuma, from the eastern coast of India, is described herein. Discussion about the use of pleopod number as a family-level character and about the inclusion of Coricuma Watling and Breedy, 1988 , within the Bodotriidae is included.
MATERIALS AND METHODS
Benthic sampling along the coast of India was accomplished using a benthic dredge with a 425-lm mesh net bag dragged by boat. The samples were preserved in 95% ethanol and sorted for cumaceans. Six individuals of Austrocuma were found, three of each gender. An ovigerous female has been designated as the holotype and a mature male as the paratype and deposited in the National Museum of Natural History, Smithsonian Institution (USNM). One female and one male were dissected, and permanent preparations of the appendages were mounted in the low viscosity mountant CMCP-9 (Polysciences, Inc.). The preparations were observed under a Wild compound microscope to which a camera lucida was attached in order to draw the detailed morphology. Adobe Illustrator 8.0 (Adobe Systems, Inc.) was used to generate the final drawings, using the scanned camera lucida drawings as templates.
SYSTEMATICS
Family Bodotriidae Scott, 1901 Diagnosis.-Mandible with section dorsal to the pars molaris naviculoid in shape. Branchial apparatus without gill plates or supports. Exopod present on maxilliped 3 and peraeopod 1 on both males and females, and may also be present on additional peraeopods. Males generally with 5 pairs of pleopods, occasionally 3, 2, or 0 pairs. Telson fused to the last pleonite, forming a pleotelson.
Subfamily Bodotriinae Scott, 1911 Diagnosis.-Males usually bear 5 pairs of pleopods. Exopods only on peraeopod 1 on both males and females. Females with at most 2 articles on antenna 2. Generally the basis of maxilliped 3 is distally expanded on its outer margin over the ischium. (Fig. 1B) . Frontal lobe wider than long, eye lobe anteriorly expanded, highly pigmented. Pseudorostral lobes extend anterolaterally slightly beyond frontal lobe and meet in midline forming short pseudorostrum (Fig. 1B) .
Antennal notch as subacute incision, anterolateral corner with subacute tooth. Lateral margin of carapace with strongly curved concave edge along basis of maxilliped 3 (Fig. 1A) .
First peraeonite visible only above lateral midline. Peraeonite 2 wide, with ventrolateral expansion overriding peraeonite 3. Peraeonite 3 with ventrolateral expansion overriding peraeonite 4. Peraeonite 4 with ventrolateral expansion overriding peraeonite 5 (Fig. 1A) .
Pleonite 5 approximately 1.6 times longer than pleonite 6. Anal plates extend beyond posterior margin of pleonite 6. Pleonite 6 not extended beyond insertion of uropods (Fig. 1C) .
Peduncle of antenna 1 tri-articulated; proximal article arcuate and shorter than other two articles together. Third article longer than second. Accessory flagellum minute, uni-articulated, armed with 3 terminal setae. Main flagellum 2-articulated, with first article longer than second. Second article with 2 terminal aesthetascs and 1 specialized cup-shaped sensory seta (Fig 2A) . Antenna 2 bi-articulated, distal article armed with 3 terminal setae ( Fig. 2A) .
Mandible with dorsal part to pars molaris naviculoid in shape. Lacinia mobilis on left mandible denticulate, articulated. Pars incisiva denticulate at subacute tip. Single row of 8 setae each bearing many small setules distally between pars molaris and pars incisiva (Fig. 2B ).
Maxilla 1 with 2 endites, heavily armed distally with robust simple setae. Palp twice length of protopod, bearing 2 unequally long setae adorned with occasional backwardly oriented setules (Fig. 2C ).
Maxilla 2 with 2 endites that extend distally beyond protopod. Protopod with row of simple setae on inner margin. Protopod and endites with distal margin heavily armed with simple setae and 1 robust plumose seta located on proximal end of extension of protopod (Fig. 2D) .
Maxilliped 1, coxa with well-developed epipodite bearing 11 gill lamellae, gills without supports or plates. Basis longer than other articles together, with ventrodistal endite extending to merus-carpus articulation. Ischium not visible, may be covered by basis or missing. Carpus as long as propodus and dactylus together, heavily armed with double row of simple setae on inner edge, and 1 plumose seta distally on outer edge. Propodus with perpendicular row of 3 setae on inner margin. Dactyl with perpendicular row of setae as in propodus, and with many simple terminal setae (Fig. 2E ).
Maxilliped 2 with basis almost as long as rest of appendage, armed with perpendicular row of 3 simple setae close to distal margin on dorsal side, 2 simple setae along outer margin, and long plumose seta distally on inner margin. Ischium very short, mostly hidden by basis and merus, visible on inner side of appendage. Merus with long plumose seta along distal inner margin and long simple seta on distal-most outer corner. Carpus and propodus subequal in length. Carpus with 2 plumose setae on inner margin. Propodus with row of setae on distal half of inner margin, and with single simple seta on dorsal surface. Dactylus with stout terminal simple seta and 4 subterminal setae (Fig. 2F) .
Maxilliped 3 with exopod fully developed, armed with plumose setae. Basis very long, strongly arcuate, longer than all other articles together, distal portion of outer margin with row of small setae, with extension on distal outer margin reaching beyond articulation of ischium and merus and armed with 2 terminal long plumose setae and 3 subterminal ones, 1 plumose seta distally on inner wall. Basis and ischium with small specialized sensory seta close to inner edge. Ischium small. Merus longer than ischium, subequal in length to propodus, without armoring. Carpus as long as propodus and dactylus together, laterally widened, armed with row of simple setae on inner margin. Propodus laterally widened, with row of setae increasing in size distally on its inner margin. Dactylus armed with 4 terminal setae and 1 simple seta on ventral edge (Fig. 3A) .
Peraeopod 1 with exopod fully developed, armed with plumose setae. Basis slightly arcuate, stout in middle area, subequal in length to other articles together. Ischium short, with inner side longer. Merus expanded distally on outer margin over articulation with carpus. Carpus subequal in length to merus, with row of simple setae on inner margin. Propodus with single seta on inner margin. Dactylus with 3 terminal setae and 2 subterminal setae, longest seta longer than article, and 1 seta at midpoint of inner margin (Fig. 3B) .
Peraeopod 2 uniramous. Basis shorter than distal half of appendage, inner margin slightly projected over merus, armed with sensory seta on distal half of inner margin and plumose seta on outer distal margin. Ischium absent. Merus and carpus subequal in length. Distal inner margin of carpus with specialized sensory seta. Carpus with 2 simple setae on distal outer margin and 1 on distal half close to inner margin. Propodus shorter than dactylus, armed with 1 small seta on distal outer margin. 
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Dactylus and carpus subequal in length. Dactylus with 2 long terminal setae, longer than article, and 2 shorter terminal specialized sensory setae (Fig. 3C) .
Peraeopod 3 uniramous. Basis shorter than remaining articles together, with 2 specialized sensory setae on inner margin, outer margin with distal seta longer than ischium. Ischium short, with 2 setae on distal edge of outer margin. Merus and carpus subequal in length. Distal outer edge of merus with simple seta longer than carpus. Carpus with 3 long setae on distal margin, setae longer than propodus and dactylus together, and 1 long simple seta on proximal half on outer margin. Propodus longer than dactylus, with seta longer than dactylus on distal inner edge. Dactylus armed with 2 terminal setae (Fig. 3D) . Peraeopod 4 uniramous. Basis shorter than remaining articles together. Proportions of length of articles similar to peraeopod 3. Setae location and shape also similar to peraeopod 3 (Fig. 3E) .
Peraeopod 5 uniramous, with armoring similar to peraeopod 3. Basis shorter than rest of articles together. Merus shorter than carpus. Carpus and propodus subequal in length (Fig. 3F) .
Uropods with unarmed peduncle; peduncle approximately 2.5 times longer than pleonite 6, and approximately 1.6 times longer than rami. Uropod rami subequal in length, endopod uniarticulate, exopod bi-articulated with distal article approximately 3.2 times longer than proximal, endopod and exopod bear terminal setae (Fig. 1C) .
Male. Length ranges between 1.45 mm and 1.55 mm. Carapace longer than wide (Fig. 4A) .
Pseudorostral lobes extended anteriorly to frontal lobe but not meeting in midline. Antennal notch as a shallow concavity, anterolateral corner bluntly rounded (Fig. 4B) .
First peraeonite not visible. Peraeonite 2 narrower than in female (Figs. 4A-B) .
Antenna 1 with accessory flagellum uniarticulated, wider than long, armed with group of aesthetascs (callynophore). Main flagellum with 3 terminal setae on distal article (Fig. 4D) .
Antenna 2 short, not extending beyond carapace, flagellum highly modified for grasping, with pad-like sensory setae (Fig. 4B, C) .
Maxilliped 3 basis less arcuate than in female (Fig. 4E) .
Peraeopod 1, basis of endopod stout, outer margin straight (Fig. 4F) .
Pleopods present on pleonites 1-4, endopod of pleopods with process on inner edge, distally armed with 3 simple setae, rami of all pleopods armed distally with long setae (Fig. 4G) . Last pair of pleopods with endopod reduced to halflength of exopod.
Uropods with peduncle approximately 1.5 times longer than rami, proximal article of exopod 2.6 times shorter than distal article Fig.  4A, B) . Endopod and exopod with 2 terminal setae. Endopod with 1 simple short seta on distal portion of inner margin. Exopod with 2 simple setae along inner margin (Fig. 4H) .
Etymology.-Austrocuma kornfieldi is named after my former advisor, Dr. Irv Kornfield. He is the collector of the specimens in India.
Remarks.-Austrocuma kornfieldi is closely related to Austrocuma platyceps by its carapace shape, pigmentation of the eye lobe, exposure of peraeonite 1 in females, width of peraeonite 2 on females, males with short antenna 2, dorsodistal expansion of maxilliped 3 armed with plumose setae, peraeopod 2 without ischium, presence of less than five pairs of pleopods, and the length ratio of pleonite 6 and peduncle of uropods. The carapace of A. kornfieldi lacks the strong lateral ridges characteristic of the carapace of A. platyceps. The eye lobe of A. kornfieldi is more extended anteriorly than on A. platyceps. The ischium is missing in peraeopods 3 to 5 in A. platyceps, whereas A. kornfieldi has all articles present on those appendages. This was confirmed through examination of the holotype of A. platyceps borrowed from the South African Museum. In addition, whereas males of A. platyceps have three pairs of pleopods and a serrated inner margin of uropodal rami, A. kornfieldi has four pairs of pleopods and lacks the serration on the uropodal rami.
The definition of the genus Austrocuma given by Day (1978) has to change only slightly to accommodate A. kornfieldi. Reduced number of articles on last three pairs of peraeopods is not a diagnostic character for the genus Austrocuma; only peraeopod 2 has a reduced number of articles on both species. Also, the number of pleopods is reduced with respect to other members of the subfamily Bodotriinae, and there may be three or four pairs of pleopods as in A. platyceps and A. kornfieldi, respectively. Because both species include males that have a short antenna 2, highly modified for grasping the female, the diagnosis of the genus is modified to include this character.
DISCUSSION Pleopod Number in Cumacea
Number of pleopods on males is a character commonly used for family-level discrimination (Zimmer, 1941; Jones, 1957 Jones, , 1976 Bȃcescu and Petrescu, 1999) . However, this trait is variable within most families and most likely has undergone several reductions and reversals. There are eight, or according to some authors, nine families within the Cumacea, and in most of them, male pleopod number is variable: (1) Bodotriidae, generally bear five pairs and may also have from zero to four pairs; (2) Ceratocumatidae, with three to five pairs; (3) Diastylidae, generally with two pairs, occasionally one or zero; (4) Gynodiastylidae, pleopods missing; (5) Lampropidae, with three to zero pairs; (6) Leuconidae, generally with two pairs, occasionally one or zero; (7) Nannastacidae, without pleopods; and (8) Pseudocumatidae, with two pairs of rudimentary pleopods.
Males use the pleopods to swim, and it is likely that their total number, and their development affect the degree of their mobility.
Presence of pleopods may be only advantageous for highly mobile males, but a constraint for mostly benthic organisms. Pleopods are generally absent on females. Some authors recognize a ninth cumacean family, the Archaeocumatidae (Bȃ cescu, 1972) . As proposed, it would be monotypic, differing from the Lampropidae mainly by the presence of a pair of pleopods on the female. The lack of pleopods on most females may be evidence for the phylogenetic weight that these appendages represent. Females may be allocating the energy not spent in pleopod formation in reproduction to increase their fitness. Females are mostly burrowed in the sediment, and pleopods may represent a problem to deal with when burrowing more than representing an advantageous trait. It is not hard to understand negative selection of pleopods on females or males with restricted mobility. However, nannastacid males are generally highly mobile and completely lack pleopods. Reduction of pleopods in males is a trend visible in many cumacean lineages (for example, in the Diastylidae, see Gerken et al., 2000) .
Most bodotriid males have well-developed eyes and five pairs of well-developed pleopods that have a process on the endopod, all necessary for nocturnal vertical migration. The newly described bodotriid Austrocuma kornfieldi bears four pairs of pleopods, which represents an intermediate stage between possible ancestors of Austrocuma with five pairs of pleopods and the formerly known A. platyceps with three pairs of pleopods. However, it is clear from all of the above that pleopod number is a highly variable character that should not be used with confidence on ancestor-descendant hypotheses within the Cumacea.
The Bodotriidae Bodotriids are the most diverse of the cumacean families and have a worldwide distribution in shallow and deep marine waters. There are 370 species in the family currently organized into 34 genera. Bodotriids are differentiated from other cumaceans by a combination of characters: (1) telson fused to the last pleonite forming a pleotelson; (2) mandible with dorsal part to pars molaris naviculoid in shape; (3) gill elements absent; and (4) hepatic diverticula with four lobes (Sars, 1879; Zimmer, 1941; Jones, 1957; Bȃcescu and Petrescu, 1999) . There are three subfamilies of Bodotriidae: Bodotriinae Scott, 1901; Mancocumatinae Watling, 1977; and Vaunthompsoniinae Sars, 1878 . The differences among the subfamilies relate to the number of pleopods on the males and the number of peraeopods with exopods both on males and females. These two characters and the corresponding character states are based on reductions from an ancestral body plan that most likely had five pairs of pleopods on males and four pairs of peraeopods with well-developed exopods in both males and females.
Systematics of Austrocuma and Coricuma
The inclusion of Austrocuma within the family Bodotriidae is supported by many characters, including the shape of the hepatic diverticula (Fig.  2G) , the naviculoid shape of the mandible (Fig. 2B) , the absence of gill plates and supports (Fig. 2E) , the presence of a process on the endopod of the pleopod (Fig. 4G) , and the lack of an articulated telson. In addition, the genus Austrocuma belongs to the subfamily Bodotriinae because it lacks exopods beyond the first pair of peraeopods and females have a biarticulated main flagellum on antenna 2. However, males of Austrocuma have less than five pairs of pleopods, a character that has been considered diagnostic of the subfamily Bodotriinae.
The genus Austrocuma seems to be closely related to the genus Coricuma, whose taxonomy is problematic. Both of these genera share a set of unique characters: males have exopods only on the first pair of peraeopods, antenna 2 highly modified for grasping, and fewer than five pairs of pleopods.
Coricuma was originally described as a member of the Bodotriinae (Watling and Breedy, 1988) but was later moved to the Leuconidae based on the presence of two pairs of pleopods (Watling, 1991) , although it has a naviculoid mandible rather than a truncated one as in leuconids, and bears exopods only on the first pair of peraeopods. While the positioning of Coricuma within cumacean classification has been debated, Austrocuma, which also shows a reduced number of pleopods, has been left within the Bodotriinae. All of the above confirm that Austrocuma and Coricuma are members of the family Bodotriidae, subfamily Bodotriinae, and that five pairs of pleopods on the male is not diagnostic for the subfamily.
